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Drainage Report
May 7, 2019

WATERSHED DESCRIPTION

The 5.69-acre watershed being analyzed is located within the limits of the Town of
Grafton and consists of agricultural equestrian purposes. The 12.4-acre locus property consists of
one residential building and a horse barn with associated paved driveways and other
infrastructure. The site is bisected by an intermittent stream running north and south. Adjacent to
this stream, on the east side is a graveled driveway leading to the horse barn. Any area west of the
graveled drive is excluded from this analysis for it discharges to the stream. This stream is up
gradient from the project. The applicant is proposing to widen approximately 500 feet of the
existing paved driveway to access two additional residential lots. The widened driveway will be
maintained as a private road pending Planning Board approval. The two residential lots will be
marketed and likely developed by others. Several assumptions have been made to reflect this
future development within this stormwater plan.

STORMWATER PLAN DESCRIPTION

The purpose of this stormwater plan is to evaluate the existing 2, 10, and 100-year
watershed discharges and the proposed 2, 10, and 100-year watershed discharges to support no
increase in proposed downstream discharges. We accomplished this by analyzing the pre and
post-development conditions onsite using HydroCAD, which utilizes the SCS TR-20
methodology, and storing the excess runoff from the proposed conditions in detention systems
on-site and releasing the water at a rate that would not exceed the existing conditions.

STORMWATER RUNOFF REQUIREMENTS
Existing Conditions TR-20 Analysis

The existing drainage area was obtained by reviewing the topographic information as
shown on Exhibit 2 located in Appendix 1.

The Soil Conservation Service TR-55 methodology can be used to determine the basin
time of concentrations (Tc). For this analysis any time of concentration calculation yielding a time
less than 6 minutes was assumed to be 6 minutes. Tc values for this analysis are summarized in
Table 1.

The soil survey of Southern Worcester County (Exhibit 1) was used to determine the
hydrologic soil groups for the site. The curve number calculations are included in Appendix | and
summarized in Table 1.
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Drainage Report
May 7, 2019
TABLE 1
Existing TR-20 Hydrologic Model Sub-basin Characteristics for 2, 10, and 100-year Storms
Sub-basin Area CN Te
{sq. ft.) {minules) Remarks
El 248,055 79 19.9
Sub-basin Peak Discharge (cfs)
2-yr 10-yr 100-yr Remarks
El 572 | 1142 | 2599 |Existing Road Swale

The TR-20 hydrologic models used to simulate the 2, 10, and 100-year storm events for the
existing watersheds are located in Appendix 1. The appropriate Extreme Precipitations Tables
provided by the Northeast Regional Climate Center was used in conjunction with the Worcester
rainfall depths for the 2, 10, and 100-year, 24-hour recurrence intervals to produce direct runoff
hydrographs.

Proposed TR-20 Analysis

The proposed drainage areas are depicted on Exhibit 3. We have analyzed the proposed
site as one watershed. The watershed characteristics are summarized in Table 2 and delineated on
Exhibit 3 located in Appendix 2.

The Soil Conservation Service TR-55 methodology can be used to determine the basin
time of concentrations and are summarized in Table 2.

The soil survey of Southern Worcester County (Exhibit 1) was used to determine the
hydrologic soil groups for the site. The proposed land use will be single family residential. The
proposed drainage areas are surnmarized in Table 2 and delineated on Exhibit 3.

TABLE 2
Proposed TR-20 Hydrologic Model Sub-basin Characteristics for 2, 10, and 100-year Storms
e = — m’ T
Sub-basin Area CN Tc
(sqg. ft.) {minutes) Remarks
Pl 131,932 80 18.7 Shallow concentrated flow
P2 96,630 77 12.5 Shallow concentrated flow

P3 19,473 83 6.0 Direct Entry
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Sub-basin Peak Discharge (cfs)
2-yr 10-yr 100-yr Remarks
Pl 3.92 7.68 17.11 | To Pond 1P
P2 2.66 5.53 1296 | To Pond IP
P3 0.82 1.51 3.20 Existing Road Swale

The TR-20 hydrologic models used to simulate the 2, 10, and 100-year storm events for the
proposed watersheds are located in Appendix 2. The appropriate Extreme Precipitations Table
provided by the Northeast Regional Climate Center was used in conjunction with the Worcester
rainfall depths for the 2, 10, and 100-year, 24-hour recurrence intervals to produce direct runoff
hydrographs.

STORMWATER RUNOFF STORAGE REQUIREMENTS

The watershed plan storage and discharge for the site is summarized in Table 3. The site
storage relationships are contained within the TR-20 analysis and the discharge relationships are
calculated in Appendix 2.

The development of the site is based upon providing the construction of a detention pond.
The existing and proposed peak discharges for the 2, 10, and 100-year storms are listed in Table
3. Table 4 shows no increase in peak flows caused by the proposed site improvements.

TABLE 3
Existing and Proposed Watershed Peak Discharge

Sub- Existing Peak Discharge (cfs) Proposed Peak Discharge (cfs) Remarks
basin 2-yr 10-yr 100-yr 2-yr 10-yr 100-yr
Rl 572 11.42 25.99 271 11.41 21.59¢ | Ex. Road Swale




Meadowbrook Manor, Grafion, MA
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May 7, 2019
TABLE 4
Net Watershed Peak Discharge
Sub- Net Peak Discharge (cfs) Remarks
basin 2-yr 10-yr 100-yr
R1 -3.01 | -001 | -440 | Existing Road Swale
CONCLUSION

Page 4

Based upon the information and calculations presented in this Stormwater Plan, the proposed

2, 10, and 100-year peak discharge for the total watershed resulting from the development of the

proposed site results in no increase in the 2, 10, and 100-year peak discharge from the total watershed

existing condition.
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EXISTING 2, 10, 100-YEAR TR-20 HYDROLOGIC CALCULATIONS
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Reach

R1

EX Road Swale

Routing Diagram for 18-102_Meadowbrook_EXIST
Prepared by S. Bressette, Printed 2/25/19
HydroCAD® 10.00-20 s/n 03032 © 2017 HydroCAD Sottware Solutions LLC
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Printed 2/25/19
Page 2

Area Listing (all nodes)
Area CN Description
(acres) {(subcatchment-numbers}
0.087 a9 Gravel roads, HSG C {E1)
4.478 79 Pasture/grassiand/range, Fair, HSG C (E1)
0.156 98 Paved parking, HSG C (E1)
0.086 98 Roofs, HSG C (E1)
0.887 73 Woods, Fair, HSG C (E1)
5.695 79  TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
{acres) Group Numbers

0.000 HSG A

0.000 HSGB

5,695 HSG C E1

0.000 HSG D

0.000 Other

5.695 TOTAL AREA
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Ground Covers (all nodes)

HSG-A HSG-B HSG-C H3G-D Other Total Ground Subcaichment
(acres) (acres) (acres) {acres) {acres) (acres) Cover Numbers
0.000 0.000 0.087 0.000 0.000 0.087 Gravel roads E1
0.000 0.000 4.478 0.000 0.000 4.478 Paslure/grassland/range, Fair E1
0.000 0.000 0.156 0.000 0.000 0.186  Paved parking E1
0.000 0.000 0.086 0.000 0.000 0.086 Roofs E1
0.000 0.000 0.887 0.000 0.000 0.887 Woods, Fair E1

0.000 0,000 5.695 0.000 0.000 5,695 TOTAL AREA
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment E1: Runoff Area=248,055 sf 4.25% Impervious Runoff Depth>1.19"
Flow Length=887" T¢=19.9 min CN=79 Runoff=5.72 cfs 0.565 af

Reach R1: EX Road Swale Inflow=5.72 c¢fs 0.565 af
Qutflow=5.72 cfs 0.565 af

Total Runoff Area = 5.695 ac Runoff Volume = 0.565 af Average Runoff Depth = 1.19"
95.75% Pervious = 5.452 ac  4.25% Impervious = 0.242 ac
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Summary for Subcatchment E1:

Runoff = 572cfs @ 12.29 hrs, Volume= 0.565 af, Depth> 1.19"

Runoff by SCS TR-20 method, UH=8CS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2 year Grafton Rainfall=3.15"

Area (sf) CN Description
38,633 73 Woods, Fair, HSG C
195,076 79 Pasture/grassland/range, Fair, HSG C
3,751 98 Roofs, HSGC
6,795 98 Paved parking, HSG C
3,800 89 Gravel roads, HSG C
248,055 79 Weighted Average
237,509 95.75% Pervious Area
10,546 4.25% Impervious Area

Tc Length Slope Velocity Capacity Description
{min}) (feet) {ft/fit} (f/sec) (cfs)

4.2 50 0.0320 0.20 Sheet Flow, a-b
Range n=0.130 P2=3.10"
2.8 328 0.0780 1.85 Shallow Concentrated Flow, b-c
Short Grass Pasture Kv= 7.0 ips
10.1 364 0.0575 0.60 Shallow Concentrated Flow, c-d
Forest w/Heavy Litter Kv= 2.5 fps
2.2 164 0.0323 1.26 Shallow Concentrated Flow, d-e
Short Grass Pasture Kv=7.0 ips
0.6 81 0.1142 2.37 Shallow Concentrated Flow, e-f

Short Grass Pasture Kv= 7.0 Ips

19.9 987 Total
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Subcatchment E1:
Hydrograph

Flow (cfs)

Type Il 24-hr

2 year Grafton Rainfall=3.15"
Runoff Area=248,055 sf
Runoff Volume=0.565 af
Runoff Depth>1.19"
Flow Length=987"
Te=19.9 min

& 7 8 9 0 1 12 13 14 15 16 17 18 18 20
Time {(hours}
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Summary for Reach R1: EX Road Swale

inflow Area = 5.695 ac, 4.25% Impervious, Inflow Depth > 1.19" for 2 year Grafton event
Inflow = 572cis @ 12.29 hrs, Volume= 0.565 af
Qutflow = 572cis @ 12.29 hrs, Volume= 0.565 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach R1: EX Road Swale
Hydregraph

O Inflow
[ Outflow

Inflow Area=5.695 ac

Flow (cls)

| 77777077
5 [ 7 TR Rt T R | A T i I | T R T AR T SR [ TR
Time (hours)

Y o A A
22775
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Prepared by S. Bressette Printed 2/25/19
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment E1: Runoff Area=248,055 sf 4.25% Impervious Runoif Depth>2.36"
Flow Length=987' Te=19.9min CN=79 Runoff=11.42cfs 1.120 af

Reach R1: EX Road Swale Inflow=11.42 cfs 1.120 af
Outflow=11.42 cfs 1.120 af

Total Runoff Area = 5.695 ac Runoff Volume = 1.120 af Average Runoff Depth = 2.36"
95.75% Pervious = 5.452 ac  4.25% Impervious = 0.242 ac



18-102_Meadowbrook EXIST Type lil 24-hr 10 year Grafton Rainfall=4.70"

Prepared by S. Bressette Printed 2/25/19
HydroCAD® 10.00-20 s/n 03092 © 2017 HydroCAD Software Solutions LLC Page 10

Summary for Subcatchment E1:

Runoff = 11.42cfs @ 12.28 hrs, Volume= 1.120 af, Depth> 2.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 10 year Grafton Rainfall=4.70"

Area (sfy CN Description

38,633 73 Woods, Fair, HSGC
195,076 79 Pasture/grassland/range, Fair, HSG C
3,751 98 Roofs, HSGC
6,795 98 Paved parking, HSG C
3,800 89 Gravel roads, HSG C
248,085 79 Weighted Average
237,509 95.75% Pervious Area
10,546 4.25% Impervious Area

Tc Length Slope Velocity Capacity Description
(min}  (feet) (i) (it/sec) (cfs)

4.2 50 0.0320 0.20 Sheet Flow, a-b
Range n=0.130 P2=3.10"
2.8 328 0.0780 1.85 Shallow Concentrated Flow, b-c
Short Grass Pasture Kv=7.0 fps
10.1 364 0.0575 0.60 Shallow Concentrated Flow, c-d
Forest w/Heavy Litter Kv= 2.5 fps
2.2 164 0.0323 1.26 Shallow Concentrated Flow, d-e
Short Grass Pasture Kv=7.0 fps
0.6 81 D0.1142 2.37 Shallow Concentrated Flow, e-f

Short Grass Pasture _Kv= 7.0 fps

19.9 987 Total
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Flow {cls)

Subcatchment E1:
Hydrograph

12
o Type Il 24-hr
: 10 year Grafton Rainfall=4.70"
Runoff Area=248,055 sf
Runoff Volume=1.120 af

10

: Runoff Depth>2.36"
i Flow Length=987"
5 Tc=19.9 min

5] - CN=79

8 7 8 8 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Summary for Reach R1: EX Road Swale

Inflow Area = 5.695 ac, 4.25% Impervious, Inflow Depth > 2.36" for 10 year Grafton event
Inflow = 11.42cls @ 12.28 hrs, Volume= 1.120 af
Qutflow = 1142 cfs @ 12.28 hrs, Volume= 1.120 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, di= 0.05 hrs

Reach R1: EX Road Swale
Hydrograph

B Inflow
0 Cutllow

= =11 |Inflow Area=5.695 ac

114

10-]

Flow (cfs)

2 77

* Ny : A i
| e A -

5 8 7 8 5 0 11 12 13 14 16 16 17 18 19 20

Time {hours)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind methed

Subecatchment E1: Runoff Area=248,055 sf 4.25% Impervious Runoff Depth>5.47"
Flow Length=987' Te¢=19.9min CN=79 Runoff=25.99 cfs 2.596 af

Reach R1: EX Road Swale Inflow=25.99 cfs 2.596 af
Outflow=25,99 cfs 2.596 af

Total Runoff Area = 5.695 ac Runoff Volume = 2,596 af Average Runoff Depth = 5.47"
95.75% Pervious = 5.452 ac  4.25% Impervious = 0.242 ac
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Summary for Subcatchment E1:

Runoff = 25.99cfs @ 12.27 hrs, Volume= 2,596 af, Depth> 5.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Hll 24-hr 100 year Grafton Rainfall=8.35"

Area (sf} CN  Description
38,633 73 Woods, Fair, HSG C
195,076 79 Pasture/grassland/range, Fair, HSG C
3,751 98 Roofs, HSGC
6,795 98 Paved parking, HSG C
3,800 89 Gravel roads, HSG C
248,055 79 Woeighted Average
237,509 95.75% Pervious Area
10,546 4.25% Impervious Area

Tc Length Slope Velocity Capacity Description
(min} __ (feed) (fi/fity _ (ft/sec) {cfs)

4.2 50 0.0320 0.20 Sheet Flow, a-b
Range n=0.130 P2=3.10"
2.8 328 0.0780 1.95 Shallow Concentrated Flow, b-c
Short Grass Pasture Kv=7.0 fps
10.1 364 0.0575 0.60 Shallow Concentrated Flow, c¢-d
Forest w/Heavy Litter Kv= 2.5 fps
2.2 164 0.0323 1.26 Shallow Concentrated Flow, d-e
Short Grass Pasture Kv=7.0 fps
0.6 81 0.1142 2.37 Shallow Concentrated Flow, e-f

Short Grass Pasture Kv= 7.0 fps

19.9 987 Total
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Subcatchment E1:

Hydrograph
2

Type [l 24-hr

100 year Grafton Rainfall=8.35"
Runoff Area=248,055 sf

Runoff Volume=2.596 af
Runoff Depth>5.47"

Flow Length=987"

Te=19.9 min

CN=79

O R R R
P A P 1y o 1

Flow (cls)

—
ha
T

Time (hours)
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Summary for Reach R1: EX Road Swale

Inflow Area = 5.695 ac, 4.25% Impervious, Inflow Depth > 5.47" for 100 year Grafton event
Inflow = 25.99 cfs @ 12.27 hrs, Volume= 2.596 af
Outflow = 2599 cfs @ 12.27 hrs, Volume= 2.596 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Reach R1: EX Road Swale

Hydrograph
/ 0 Inflow
28] wd [ Qutilow
o3 2 Inflow Area=5.695 ac
24
2
20
18:
CRTE
3 14
© 124
io-_f
8-
6
4- e - % 7
: I s e g '
_- I L
N 2277777
5 B 7 & @ 10 11 12 13 14 15 16 17 18 18 20

Time (hours)



APPENDIX 2

PROPOSED 2, 10, 100-YEAR TR-20 HYDROLOGIC CALCULATIONS
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R1

EX Road Swale

Reach A Routing Diagram for 18-102_Meadowbrook_PROP Revised 5.8.19
Prepared by S. Bressette, Printed 5/13/19

HydroCAD® 10.00-20 s/n 03032 © 2017 HydroCAD Soltware Solutions LLC
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Area Listing (all nodes)

Area CN Description
{acres) {subcatchment-numbers)
1.148 74 >75% Grass cover, Good, HSG C (P1, P2)
0.087 89 Gravel roads, HSG C (P1)
3.042 78 Pasture/grassland/range, Fair, HSG C (P1, P2, P3)
0.362 a8 Paved parking, HSG C (P1, P3)
0.169 98 Roofs, HSG C (P1, P2)
0.887 73 Woods, Fair, HSG C {P1, P2)
5.695 79 TOTAL AREA
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Soil Listing (all nodes)

Area Sail Subcatchment
(acres) Group Numbers

0.000 HSG A

0.000 HSG B

5.695 HSGC P1, P2, P3
0.000 HSG D
0.000 Other

5.695 TOTAL AREA

Page 3
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Ground Covers {all nodes)

HSG-A HSG-B HSG-C H3G-D Other Total Ground Subcalchment
(acres) (acres) {acres) {acres) (acres) {acres) Cover Numbers
0.000 0.000 1.148 0.000 0.000 1.148 >75% Grass cover, Good P1,
P2
0.000 0.000 0.087 0.000 0.000 0.087 Gravel roads P1
0.000 0.000 3.042 0.000 0.000 3.042 Pasture/grassland/range, Fair P1,
Pz,
P3
0.000 0.000 0.362 0.000 0.000 0.362 Paved parking P1,
P3
0.000 0.000 0.169 0.000 0.000 0.169 Roofs P1,
P2
0.000 0.000 0.887 0.000 0.000 0.887 Woods, Fair P1,
P2

0.000 0.000 5.695 0.000 0.000 5.695 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node In-Invert  Out-Invert Length  Slope n Diam/Width Height Inside-Fill
Number (feet) {feet) {feet) {ft/ft) (inches) (inches) (inches)
1 1P 390.50 380.00 50.0 00100 0.010 18.0 0.0 0.0



18-102_Meadowbrook_PROP Revised 5.8.19 Type Il 24-hr 2 year Grafton Rainfall=3.15"

Prepared by S. Bressette Printed 5/13/19
HydroCAD® 10.00-20 s/n 03092 © 2017 HydroCAD Software Solutions LLC Page 6

Time span=5.00-80.00 hrs, dt=0.03 hrs, 2501 points
Runoff by SCS TR-20 method, UH=8CS, Weighted-CN
Reach routing by Stor-ind+Trans method - Pond routing by Stor-Ind methed

Subcatchment P1: Runoff Area=131,932 sf 12.77% Impervious Runoff Depth=1.36"
Flow Length=755' Tc=11.9 min CN=80 Runoff=3.92 cfs 0.344 af

Subcatchment P2; Runoff Area=96,650 sf 1.86% Impervious Runoff Depth=1.18"
Flow Length=605' Tc=8.0 min CN=77 Runoff=2.66 cfs 0.217 af

Subcatchment P3: Runoff Area=19,473 sf 23.01% Impervious Runoff Depth=1.57"
Tc=6.0 min CN=83 Runoff=0.82 cfs 0.058 af

Reach R1: EX Road Swale Inflow=2.71 cis 0.593 af
Outflow=2.71 cis 0,593 af

Pond 1P: Peak Elev=394.17' Storage=7,311 ¢f Inflow=6.50 cis 0.562 af
Discarded=0.02 cfs 0.027 af Primary=2.52 cfs 0.535 af Secondary=0.00 cfs 0.000 af Outflow=2.54 cfs 0.562 af

Total Runoff Area = 5.695 ac Runoff Volume = 0.620 af Average Runoff Depth = 1.31"
90.68% Pervious = 5.164 ac  9.32% Impervious = 0.531 ac
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Summary for Subcatchment P1:

Runoff = 3.92¢cfls @ 12.17 hrs, Volume= 0.344 af, Depth= 1.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-80.00 hrs, dt= 0.03 hrs
Type lll 24-hr 2 year Grafton Rainfall=3.15"

Area (sf) CN Description
14,710 73 Woods, Fair, HSG C
71,576 79 Pasture/grassland/range, Fair, HSG C
5,551 98 Roofs, HSG C
11,285 98 Paved parking, HSG C
3,800 89 Gravel roads, HSG C
25,000 74  >75% Grass cover, Good, HSG C

131,932 80 Weighted Average
115,086 87.23% Pervious Area
16,846 12.77% Impervious Area

Tc Length Slope Velocity Capacity Description
{min) __ (feet) (fi/ft)  (ft/sec) (cts)

5.7 75 0.0340 0.22 Sheet Flow, a-75"
Range n=0.130 P2=3.10"
2.1 225 0.0832 1.76 Shallow Concentrated Flow, 75'-b
Short Grass Pasture Kv= 7.0 fps
3.4 375 0.0693 1.84 Shaliow Concentrated Flow, b-c
Short Grass Pasture Kv= 7.0 fps
0.7 80 0.0750 1.92 Shallow Concentrated Flow, c-d

Short Grass Pasture Kv= 7.0 fps

11.9 755 Total
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Subcatchment P1:
Hydrograph

Flow (cls)
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Type Il 24-hr

2 year Grafton Rainfall=3.15"
Runoff Area=131,932 sf
Runoff Volume=0.344 af
Runoff Depth=1.36"

Flow Length=755"

Te=11.9 min

CN=80

Time (hours)
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Summary for Subcatchment P2:

Ruroff = 2.66cis@ 12.14 hrs, VYolume= 0.217 af, Depth= 1.18"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-80.00 hrs, dt= 0.03 hrs
Type lll 24-hr 2 year Grafton Rainfall=3.15"

Area (sfy CN Description

23,923 73  Woods, Fair, HSG C

45,927 79 Pasture/grassland/range, Fair, HSG C

25,000 74 >75% Grass cover, Good, HSG C
1,800 98 Roofs, HSG C

96,650 77 Weighted Average

94,850 98.14% Pervious Area
1,800 1.86% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) _ {feet)  (itfft) (ft/sec) {cfs)

4.0 75 0.0840 0.31 Sheet Flow, a-75'
Range n=0.130 P2=3.10"
1.4 170 0.0810 1.99 Shallow Concentrated Flow, 75'-b
Short Grass Pasture Kv=7.0fps
2.4 230 0.0500 1.57 Shallow Concentrated Flow, b-¢c
Short Grass Pasture Kv= 7.0 fps
1.2 130 0.0650 1.78 Shallow Concentrated Flow, c-d

Short Grass Pasture Kv=7.0 fps

8.0 605 Total
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Subcatchment P2:
Hydrograph
/;‘ Type Wl 24-hr
/ 2 year Grafton Rainfall=3.15"
- Runoff Area=96,650 st
2] 4 Runoff Volume=0.217 af
N j Runoff Depth=1.18"
3 7 Flow Length=605'
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é CN=77
- 7
]
7
0
0 A o st

6 B 1012 14 16 18 20 22 24 26 26 30 32 34 36 3B 40 42 44 46 48 50 52 54 56 58 60 62 64 66 B8 70 72 74 76 78 80
Time (hours)



18-102_Meadowbrook_PROP Revised 5.8.19 Type il 24-hr 2 year Grafton Rainfall=3.15"

Prepar&i by S. Bressette Printed 5/13/19
HydroCAD® 10.00-20 s/n 03092 © 2017 HydroCAD Software Solutions LLC Page 11

Summary for Subcatchment P3:

Runoff = 0.82cis@ 12.09 hrs, Volume= 0.058 af, Depth= 1.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-80.00 hrs, dt= 0.03 hrs
Type Il 24-hr 2 year Grafton Rainfall=3.15"

Area (sf) CN__ Description
14,893 79 Pasture/grassliand/range, Fair, HSG C
4,480 98 Paved parking, HSG C
19,473 83 Weighted Average
14,993 76.99% Pervious Area
4,480 23.01% Impervious Area

Tc Length Slope Velocity Capacity Description
(min}) __ (feet) {ft/it)y _ (f/sec) {cfs)

6.0 Direct Entry,
Subcatchment P3:
Hydrograph

0.85- (eezas !

0.8 ﬁ Type Il 24-hr
075 / 2 year Grafton Rainfall=3.15"
u‘;: Runoff Area=19,473 sf

0 % : Runoff Volume=0.058 af

085 Runoff Depth=1.57"

) D‘:: ﬁ Tc=6.0-min

; ¥ ' ] =

T 04 CN=83
0.35¢ i

0.3 i
0.25] s

0.2 .

"N L2227

6 8 101214 16 18 20 22 24 26 26 30 32 34 36 36 40 42 44 46 48 50 52 54 56 58 60 62 64 66 62 70 72 74 76 78 80
Time {hours}
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18-102_Meadowbrook PROP Revised 5.8.19

Summary for Reach R1: EX Road Swale

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 5.695 ac, 9.32% Impervious, Inflow Depth= 1.25" for 2 year Grafton event
Inflow = 2.71cis @ 12.50 hrs, Volume= 0.593 af
Outflow = 271cis @ 12.50 hrs, Volumes= 0.593 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-80.00 hrs, dt= 0.03 hrs

Reach R1: EX Road Swale
Hydrograph

O Inflow
0 Qutllow

Inflow Area=5.695 ac

Flow (cls)

i‘é&"?@ 2
’5% @wx 7
G 7 7
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Summary for Pond 1P:

Inflow Area = 5.248 ac, 8.16% Impervious, Inflow Depth= 1.28" for 2 year Grafton event
Inflow = 6.50cfs @ 12.15 hrs, Volume= 0.562 af

Outflow = 254 cfs @ 12.52 hrs, Volume= 0.562 af, Atten=61%, Lag= 21.7 min
Discarded = 0.02cfs @ 12.52 hrs, Volume= 0.027 af

Primary = 252c¢fs @ 12.52 hrs, Volume= 0.535 af

Secondary = 0.00cts@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-ind method, Time Span= 5.00-80.00 hrs, dt= 0.03 hrs / 3
Peak Elev=394.17' @ 12.52 hrs Suif.Area= 4,635 sf Storage= 7,311 cf

Plug-Flow detention time= 77.0 min calculated for 0.561 af {100% of inflow)
Center-of-Mass det. time= 77.8 min { 929.5 - 851.8)

Volume Invert Avail.Storage  Storage Description
#1 392.00' 20,313 cf Custom Stage Data {Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store

(feet) {sqg-ft) (cubic-feet) {cubic-feet)

392.00 1,105 0 0
393.00 3,725 2,415 2,415
394.00 4,505 4,115 6,530
395.00 5,263 4,684 11,414
396.00 6,153 5,708 17,122
396.50 6,609 3,191 20,313

Device Routing Invert Qutlet Devices

#1  Discarded 382.00' 0.170 in/hr Exfiltration over Horizontal area
Conductivity to Groundwater Elevation = -2.50"

#2 Device 6 393.00' 1.0" Vert, Orifice/Grate X 12.00 C= 0.600

#3 Device 6 382.50' 1.0" Vert, Orifice/Grate X 12.00 C= 0.600

#4  Device 6 382.75' 1.0" Vert, Orifice/Grate X 12.00 C= 0.600

#5 Device 6 394.10' 24.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

#6  Primary 390.50' 18.0" Round Culvert

L= 50.0' CPP, square edge headwall, Ke=0.500
Inlet / Qutlet Invert= 390.50' / 390.00' S=0.0100'" Cc= 0.900
n=0.010, Flow Area= 1.77 sf

#7  Device 6 393.25' 2.0" Vert. Orifice/Grate X 4.00 C= 0.600

#8 Device 6 382.35' 1.5 Vert. Orifice/Grate X 8.00 C=0.600

#9  Secondary 385.75' 6.0'long x 8.0° breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.43 2.54 2.70 2.69 2.68 2.68 2.66 2.64 2.64
2.64 2.65 2.65 2.66 2.66 2.68 2.70 2.74
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Discarded OutFlow Max=0.02 cfs @ 12.52 hrs HW=394.17" (Free Discharge)
1=Exfiltration ( Controls 0.02 cfs)

Primary OutFlow Max=2.50 cfs @ 12.52 hrs HW=394.17' (Free Discharge)
=Culvert (Passes 2.50 cfs of 14.54 cis potential flow)
2=Crifice/Grate (Orifice Controls 0.33 cfs @ 5.12 fps)
3=0rifice/Grate (Orifice Controls 0.40 cfs @ 6.14 fps)
=Orifice/Grate (Crifice Controls 0.37 cfs @ 5.65 fps)
=Orifice/Grate (Weir Controls 0.38 cfs @ 0.87 fps)
T=0rifice/Grate (Orifice Controls 0.38 cfs @ 4.40 fps)
=Orifice/Grate (Crifice Controls 0.63 cfs @ 6.38 fps)

gecondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=392.00' (Free Discharge)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Pond 1P:
Hydrograph
“P 5 Quow
Inflow Area=5.248 ac B e
7‘ Peak Elev=394.17' | 'SSx

Storage=7,311 cf

NN

NS

Flow {cfs)

st
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Time span=5.00-80.00 hrs, dt=0.03 hrs, 2501 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment P1: Runoff Area=131,932 sf 12.77% Impervious Runoff Depth=2.63"
Flow Length=755' Tec=11.9 min CN=80 Runoff=7.68 cfs 0.665 al

Subcatchment P2: Runoif Area=96,650 sf 1.86% Impervious Runoif Depth=2.37"
Flow Length=605' Te=9.0 min CN=77 Runoff=5.53 cfs 0.439 af

Subcatchment P3: Runoff Area=19,473 sf 23.01% Impervious Runoff Depth=2.90"
Tec=6.0 min CN=B3 Runcff=1.51 cis 0.108 af

Reach R1: EX Road Swale Inflow=11.41 cfs 1.181 af
Qutflow=11.41 cfs 1.181 af

Pond 1P: Peak Elev=394.64' Storage=9,571 cf Inflow=13.06 cfs 1.103 af
Discarded=0.02 cfs 0.030 af Primary=10.64 cis 1.073 af Secondary=0.00 cfs 0.000 af Outflow=10.66 cfs 1.104 af

Total Runoff Area = 5.695 ac Runoff Volume = 1.212 af Average Runoff Depth = 2,55"
90.68% Pervious = 5,164 ac  9.32% Impervious = 0.531 ac
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Summary for Subcatchment P1:

Runoff = 7.68cfs @ 12.17 hrs, Volume= 0.665 af, Depth= 2.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-80.00 hrs, dt= 0.03 hrs
Type lll 24-hr 10 year Grafton Rainfall=4.70"

Area (sf) CN _ Description
14,710 73  Woods, Fair, HSG C
71,576 79 Pasture/grassiand/range, Fair, HSG C
5,551 98 Roofs, HSG C
11,295 98 Paved parking, HSG C
3,800 89 Gravel roads, HSG C
25,000 74  >75% Grass cover, Good, HSG C
131,932 80 Woeighted Average
115,086 87.23% Pervious Area
16,846 12.77% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/it) _ (ft/sec) (cfs)

57 75 0.0340 0.22 Sheet Flow, a-75'
Range n=0.130 P2=3.10"
2.1 225 0.0632 1.76 Shallow Concentrated Flow, 75'-b
Short Grass Pasture Kv=7.0fps
3.4 375 0.0693 1.84 Shallow Concentrated Flow, b-c
Short Grass Pasture Kv= 7.0 fps
0.7 80 0.0750 1.92 Shatlow Concentrated Flow, c-d

Short Grass Pasture Kv= 7.0 fps

11.9 755 Tolal
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Subcatchment P1:
Hydrograph
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s ‘ Runoff Volurme=0.665 af
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Summary for Subcatchment P2:

Runoff = 553cfs @ 12.13 hrs, Volume= 0.439 af, Depth= 2.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-80.00 hrs, dt= 0.03 hrs
Type 1l 24-br 10 year Grafton Rainfall=4.70"

Area (sf) CN__ Description

23,923 73 Woods, Fair, HSG C

45,927 79 Pasture/grassland/range, Fair, HSG C

25,000 74 >75% Grass cover, Good, HSG C
1,800 98 Roofs, HSG C

96,650 77 Weighted Average

94,850 98.14% Pervious Area
1,800 1.86% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ft/ft)  (ft/sec) (cfs)

4.0 75 0.0840 0.31 Sheet Flow, a-75'
Range n=0.130 P2=3.10"
1.4 170 0.0810 1.99 Shallow Concentrated Flow, 75'-b
Short Grass Pasture Kv=7.0 fps
2.4 230 0.0500 1.57 Shallow Concentrated Flow, b-¢
Short Grass Pasture Kv=7.0fps
1.2 130 0.0650 1.78 Shallow Concentrated Flow, ¢-d

Short Grass Pasture Kv= 7.0 fps

9.0 605 Total
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Subcatchment P2:

Hydrograph

] i Type Il 24-hr

5 j 10 year Grafton Rainfali=4.70"

: : Runoff Area=96,650 sf

R v Runoff Volume=0.439 af

; ¥ Runoff Depth=2.37"

g Flow Length=605'
3 3 T¢=9.0 min
= CN=77
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Summary for Subcatchment P3:

Runoff = 1.51cfs @ 12.09 hrs, Volume= 0.108 af, Depth= 2.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-80.00 hrs, dt=0.03 hrs
Type Il 24-hr 10 year Grafton Rainfall=4.70"

Area (sf) CN __ Description
14,993 79 Pasture/grassland/range, Fair, HSG C
4480 98 Paved parking, HSG C
19,473 83 Weighted Average
14,993 76.99% Pervious Area
4,480 23.01% Impervious Area

Tc Length Slope Velocity Capacity Description
{min) __ (feet) (/i) (ft/sec) (cfs}

6.0 Direct Entry,
Subcatchment P3:
Hydrograph
[0 Aunofi]

Z Type lIt 24-hr

_ 10 year Grafton Rainfall=4.70"

1 Runoff Area=19,473 sf

Y Runoff Volume=0.108 af
o T Runoff Depth=2.90"
s »; Tc=6.0 min
2
H CN=83
P

2

i :
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Summary for Reach R1: EX Road Swale

{40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 5.695 ac, 9.32% Impervious, Inflow Depth = 2.49" for 10 year Grafton event
Inflow = 11.41cis @ 12.23 hrs, Volume= 1.181 af
Outflow = 11.41 cfs @ 12.23 hrs, Volume=

Routing by Stor-Ind+Trans method, Time Span= 5.00-80.00 hrs, dt= 0.03 hrs

Reach R1: EX Road Swale
Hydrograph

1.181 af, Atten= 0%, Lag= 0.0 min

:

11.4tcls
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Summary for Pond 1P:

Inflow Area = 5.248 ac, 8.16% Impervious, Inflow Depth= 2.52" for 10 year Grafton event
Inflow = 13.06 cfls @ 12.15 hrs, Volume= 1.103 af

Cutflow = 10.66cis @ 12.24 hrs, Volume= 1.104 af, Atten= 18%, Lag= 5.4 min
Discarded = 0.02cis @ 12.24 hrs, Volume= 0.030 af

Primary = 10.64 cfs @ 12.24 hrs, Volume= 1.073 af

Secondary = 0.00cfs @ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-80.00 hrs, di= 0.03 hrs / 3
Peak Elev= 394.64' @ 12.24 hrs Surf.Area= 4,990 sf Storage= 9,571 cf

Plug-Flow detention time= 53.2 min calculated for 1.103 af (100% of inflow)
Center-of-Mass det. time= 53.9 min { 886.1 - 832.1)

Volume Invert  Avail.Storage  Storage Description
#1 392.00' 20,313 cf Custom Stage Data (Prismatic} Listed below (Recalc)
Elevation Surf.Area Inc.Slore Cum.Store
(feet) {sg-ft) {cubic-feet) (cubic-feet)
392.00 1,105 0 0
393.00 3,725 2,415 2,415
394.00 4,505 4,115 6,530
395.00 5,263 4,884 11,414
396.00 6,153 5,708 17,122
396.50 6,609 3,191 20,313
Device Routing Invert  Qutlet Devices

#1  Discarded 392.00' 0.170 in/hr Exfiltration over Horizontal area
Conductivity to Groundwater Elevation = -2.50'

#2 Device 6 393.00° 1.0" Vert. Orifice/Grate X 12.00 C= 0.600

#3 Device 6 392.50' 1.0" Vert. Orifice/Grate X 12.00 C= 0.600

#4 Device 6 392,75 1.0" Vert. Crifice/Grate X 12.00 C= 0.600

#5 Device 6 394,10 24.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

#6  Primary 390.50' 18.0" Round Culvert

L= 50.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 390.50' / 390.00' S=0.0100" Cc= 0.900
n=0.010, Flow Area= 1.77 sf

#7 Device 6 393.25' 2.0" Vert. Orifice/Grate X 4.00 C=0.600

#8 Device 6 392.35' 1.5" Vert. Orifice/Grate X 8.00 C=0.600

#9  Secondary 395.75' 6.0' long x 8.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. {(English) 2.43 2.54 2,70 2.69 2.68 2.68 2.66 2.64 2.64
2.64 2.65 2.65 2.66 2.66 2.68 2.70 2.74
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Discarded OutFlow Max=0.02 cfs @ 12.24 hrs HW=394.64' (Free Discharge)
T _1-Exfiltration { Controls 0.02 cfs)

Primary OutFlow Max=10.57 cfs @ 12.24 hrs HW=394.64' (Free Discharge)
=Culvert (Passes 10.57 cfs of 15.66 cfs potential flow)
2=Crifice/Grate (Orifice Controls 0.40 cfs @ 6.08 fps)
3=0rifice/Grate (Orifice Controls 0.46 cfs @ 6.97 fps)
=Orifice/Grate (Orifice Controls 0.43 cfs @ 6.54 fps)
=Orifice/Grate (Weir Controls 8.10 cfs @ 2.40 fps)
7=0rifice/Grate (Orifice Controls 0.48 cfs @ 5.50 fps)
=Orifice/Grate (Orifice Controls 0.71 cfs @ 7.18 fps)

Et;ondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=392.00' (Free Discharge)
=Broad-Crested Rectangular Weir { Conirols 0.00 cfs)

Pond 1P:
Hydrograph
] Ini.u'w
Inflow Area=5.248 ac | |8 e
Peak Elev=394.64" | 'Sston
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Time span=5.00-80.00 hrs, dt=0.03 hrs, 2501 points
Runoff by SCS TR-20 method, UH=8CS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-ind method

Subcatchment P1: Runoff Area=131,932 sf 12.77% Iimpervious Runoff Depth=5.95"
Flow Length=755' Tc=11.9min CN=80 Runoff=17.11 ¢fs 1.503 af

Subcatchment P2; Runoff Area=96,650 sf 1.86% Impervious Runoff Depth=5.60"
Flow Length=605' Tc=9.0 min CN=77 Runoff=12.96 cfs 1.035 af

Subcatchment P3: Runoff Area=19,473 sf 23.01% Impervious Runoff Depth>6.31"
Te=6.0 min CN=83 Runoff=3.20 cfs 0.235 af

Reach R1: EX Road Swale Inflow=21.59 cfs 2.737 af
QOutflow=21.59 cfs 2.737 af

Pond 1P: Peak Elev=395.98' Storage=17,021 ¢f Inflow=29.70 cfs 2.537 af
Discarded=0.02 cfs 0.036 af Primary=18.51 cfs 2.483 af Secondary=1.66 cfs 0.018 af Outflow=20.20 cfs 2.537 af

Total Runoff Area = 5.695 ac Runoff Volume = 2.773 af Average Runoff Depth = 5.84"
90.68% Pervious = 5.164 ac  9.32% Impervious = 0.531 ac
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Summary for Subcatchment P1:

Runoft = 1711 cfs @ 12.16 hrs, Volume= 1.503 af, Depth= 5.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-80.00 hrs, dt= 0.03 hrs
Type ill 24-hr 100 year Grafton Rainfall=8.35"

Area (sfi CN Description
14,710 73 Woods, Fair, HSG C
71,576 79 Pasture/grassland/range, Fair, HSG C
5,551 98 Roofs, HSGC
11,295 98 Paved parking, HSG C
3,800 89 Gravel roads, HSG C
25,000 74 >75% Grass cover, Good, HSG C
131,832 B0 Weighted Average
115,086 87.23% Pervious Area
16,846 12.77% Impervious Area

Tc Length Slope Velocity Capacity Description
{min) __ (feet) (f/ft)  {ft/sec) (cls)

5.7 75 0.0340 0.22 Sheet Flow, a-75’
Range n=0.130 P2=3.10"
2.1 225 0.0632 1.76 Shallow Concentrated Fiow, 75'-b
Short Grass Pasture Kv= 7.0 fps
3.4 375 0.0693 1.84 Shallow Concentrated Flow, b-c
Short Grass Pasture Kv= 7.0 fps
0.7 80 0.0750 1.92 Shallow Concentrated Flow, c-d

Short Grass Pasture Kv= 7.0 fps

11.9 755 Total
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Subcatchment P1:

Hydrograph

Time (hours)

- Type lll 24-hr

100 year Grafton Rainfail=8.35"
Runoff Area=131,932 sf
Runoff Volume=1.503 af

Runoff Depth=5.95"
Flow Length=755'

, Tc=11.9 min
v CN=80
%
17
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Summary for Subcatchment P2:

Runoff = 12.96 ¢cis @ 12.13 hrs, Volume= 1.035 af, Depth= 5.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-80.00 hrs, dt= 0.03 hrs
Type lll 24-hr 100 year Grafton Rainfall=8.35"

Area(sf) CN Description

23,923 73 Woods, Fair, HSG C

45927 79 Pasture/grasslandfrange, Fair, HSG C

25,000 74 >75% Grass cover, Good, HSG C
1,800 98 Roofs, HSG C

96,650 77 Weighted Average

94,850 98.14% Pervious Area
1,800 1.86% Impervious Area

Tec Length Slope Velocity Capacity Description
(min) _ (feet)  ({ft/it)  (ft/sec) (cfs)

4.0 75 0.0840 0.31 Sheet Flow, a-75'
Range n=0.130 P2=3,10"
1.4 170 0.0810 1.99 Shallow Concentrated Flow, 75'-b
Short Grass Pasture Kv=7.0 fps
2.4 230 0.0500 1.57 Shallow Concentrated Flow, b-¢
Short Grass Pasture Kv=7.0 fps
1.2 130 0.0650 1.78 Shallow Concentrated Flow, c-d

Short Grass Pasture Kv= 7.0 fps

8.0 605 Total
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Subcatchment P2:

Hydrograph
1a]
- RFETT
133 ' Type lll 24-hr
127 b 100 year Grafton Rainfall=8.35"
1 % Runoff Area=96,650 sf
10 L Runoff Volume=1.035 af
9 ¥ Runoff Depth=5.60"
3 8 ¥ Flow Length=605"
g7 V4 Te=9.0 min
T 6] 7 CN=77
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Summary for Subcatchment P3:

Runoff = 3.20clts @ 12.09 hrs, Volume= 0.235 af, Depth> 6.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-80.00 hrs, dt= 0.03 hrs
Type lll 24-hr 100 year Grafton Rainfall=8.35"

Area (sfy CN Description
14,993 79 Pasture/grassland/range, Fair, HSG C
4,480 98 Paved parking, HSG C
19,473 83 Woeighted Average
14,993 76.99% Pervious Area
4,480 23.01% Impervious Area

Tc Length Slope Velocity Capacity Description
{min)  (feet) (f/it) _ (ft/sec) {cfs)
6.0 Direct Entry,

Subcatchment P3:
Hydrograph

1 7 Type lll 24-hr
ol 5 100 year Grafton Rainfall=8.35"
| e Runoff Area=19,473 sf

' Runoff Volume=0.235 af
Ve Runoff Depth>6.31"
Vi Te=6.0 min
CN=83

Flow {cfs)

WL
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Summary for Reach R1: EX Road Swale

[40] Hint: Not Described (Qutflow=Inflow)

Inflow Area = 5.895ac, 9.32% Impervious, Inflow Depth > 5.77" for 100 year Grafton event
Inflow = 21.59cfs @ 12.27 hrs, Volume= 2.737 af
Qutflow = 21.59cfs @ 12.27 hrs, Volume= 2.737 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-80.00 hrs, dt=0.03 hrs

Reach R1: EX Road Swale

Hydrograph
D Inflow
2‘3‘: 0 Outfiow
2| & ; Inflow Area=5.695 ac
19+ :;I
184 o
174 li i
184 i
153 £
7 14 -
3 13-1 -:
12 )
8 11
E i
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: 87
B 2
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Summary for Pond 1P:

Inflow Area = 5.248 ac, 8.16% Impervious, Inflow Depth= 5.80" for 100 year Grafton event
Inflow = 29.70cts @ 12.14 hrs, Volume= 2,537 af

Qutflow = 20.20cfs @ 12.28 hrs, Volume= 2.537 af, Aftten= 32%, Lag= 8.2 min
Discarded = 0.02cis @ 12.28 hrs, Volume= 0.036 af

Primary = 18.51¢cis @ 12.28 hrs, Volume= 2.483 af

Secondary = 1.66cls @ 12.28 hrs, Volume= 0.018 af

Routing by Stor-Ind method, Time Span= 5.00-80.00 hrs, dt= 0.03 hrs / 3
Peak Elev= 395.98' @ 12.28 hrs Surf.Area= 6,138 sf Storage= 17,021 cf

Plug-Flow detention time= 38.9 min calculated for 2.537 af {100% of inflow)
Center-of-Mass det. time= 38.5 min { 847.0 - 808.4)

Volume Invert Avail.Storage Storage Description
#1 392.00' 20,313 cf Custom Stage Data (Prismatic) Listed below {Recalc)

Elevation Surf.Area Inc.Store Cum.Store

{feet) {sg-ft) {cubic-feet) {cubic-feet)

392.00 1,105 0 0
393.00 3,725 2,415 2,415
394.00 4,505 4,115 6,530
395.00 5,263 4,884 11,414
396.00 6,153 5,708 17,122
396.50 6,609 3,191 20,313

Device_ Routing Invert Qutlet Devices

#1  Discarded 392.00' 0.170 in/hr Exfiltration over Horizontal area
Conductivity to Groundwater Elevation = -2.50'

#2 Device 6 393.00' 1.0" Vert. Orifice/Grate X 12.00 C= 0.600

#3 Device 6 392.50° 1.0" Vert. Orifice/Grate X 12.00 C= 0.600

#4  Device 6 392,75 1.0" Vert. Orifice/Grate X 12.00 C=0.600

#5 Device 6 394.10' 24.0" Horiz. Orifice/Grate C= 0.600
Limited to weir flow at low heads

#6  Primary 390.50" 18.0" Round Culvert

L= 50.0' CPP, square edge headwall, Ke= 0.500
Inlet / Outlet Invert= 390.50' / 390.00' S=0.0100'/ Cc=0.900
n= 0.010, Flow Area= 1.77 sf
#7 Device 6 393.25' 2.0" Vert, Orifice/Grate X 4.00 C= 0.600
#8 Device 6 392.35' 1.5" Vert. Orifice/Grate X 8.00 C=0.600
#9  Secondary 385.75" 6.0'long x 8.0" breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.43 2.54 2.70 2.69 2.68 2.68 2.66 2.64 2.64
2.64 2.65 2.65 2.66 2.66 2.68 2.70 2.74



18-102_Meadowbrook PROP Revised 5.8.19  Type lll 24-hr 100 year Grafton Rainfall=8.35"

Prepared by S. Bressette

Printed 5/13/19

HydroCAD® 10.00-20 s/n 03092 © 2017 HydroCAD Software Solutions LLC Page 32
Discarded OutFlow Max=0.02 cfs @ 12.28 hrs HW=395.98" (Free Discharge)
T 1=Exfiltration ( Controls 0.02 cfs)
Primary OutFlow Max=18.51 cfs @ 12.28 hrs HW=395.98" (Free Discharge)
T g=Culvert (Inlet Controls 18.51 cis @ 10.47 fps)
—2=0rifice/Grate (Passes < 0.54 cfs potential flow)
—3=0rifice/Grate (Passes < 0.58 cfs potential flow)
—4=0rifice/Grate (Passes < 0.56 cfs potential flow)
—5=0rifice/Grate (Passes < 20.74 cfs potential flow)
—T7=0Orifice/Grate (Passes < 0.68 cfs potential flow)
—8=0Orifice/Grate (Passes < 0.89 cfs potential flow)
&ondary OutFlow Max=1.62 cfs @ 12.28 hrs HW=395.98' (Free Discharge)
=Broad-Crested Rectangular Weir (Weir Controls 1.62 cfs @ 1.17 fps)
Pond 1P:
Hydrograph
' 3 Inflow
i ! p k O Outfiow
Inflow Area=5.248 ac | |3 P
2] Peak Elev=395.98' | 'S
W-
283 Storage=17,021 cf
26
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Important: When
filling out forms
on the computer,
use only the tab
key to move your
cursor - do not

Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

A. Introduction

A Stormwater Report must be submitted with the Notice of Intent permit application to document
compliance with the Stormwater Management Standards. The following checklist is NOT a substitute for
the Stormwater Report {which should provide more substantive and detailed information) but is offered
here as a tool to help the applicant organize their Stormwater Management documentation for their
Report and for the reviewer to assess this information in a consistent format. As noted in the Checklist,
the Stormwater Report must contain the engineering computations and supporting information set forth in
Volume 3 of the Massachusetts Stormwater Handbook. The Stormwater Report must be prepared and
certified by a Registered Professional Engineer {RPE) licensed in the Commonwealth.

The Stormwater Report must include:

* The Stormwater Checklist completed and stamped by a Registered Professional Engineer (see
page 2) that certifies that the Stormwater Report contains all required submittals." This Checklist
is to be used as the cover for the completed Stormwater Report.

Applicant/Project Name

Project Address

Name of Firm and Registered Professional Engineer that prepared the Report

Long-Term Pollution Prevention Plan required by Standards 4-6

Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan required
by Standard &

¢ Operation and Maintenance Plan required by Standard 9

In addition to all plans and supporting information, the Stormwater Report must include a brief narrative
describing stormwater management practices, including environmentally sensitive site design and LID
techniques, along with a diagram depicting runoff through the proposed BMP treatment train. Plans are
required to show existing and proposed conditions, identify all wetland resource areas, NRCS soil types,
critical areas, Land Uses with Higher Potential Pollutant Loads (LUHPPL), and any areas on the site
where infiltration rate is greater than 2.4 inches per hour. The Plans shall identify the drainage areas for
both existing and proposed conditions at a scale that enables verification of supporting calculations.

As noted in the Checklist, the Stormwater Management Report shali document compliance with each of
the Stormwater Management Standards as provided in the Massachusetts Stormwater Handbook. The
soils evaluation and calculations shall be done using the methodologies set forth in Volume 3 of the
Massachusetts Stormwater Handbook.

To ensure that the Stormwater Report is complete, applicants are required to fill in the Stormwater Report
Checklist by checking the box 1o indicate that the specified information has been included in the
Stormwater Report. If any of the information specified in the checklist has not been submitted, the
applicant must provide an explanation. The completed Stormwater Report Checldist and Certification
must be submitted with the Stormwater Report.

' The Stormwater Report may also include the Illicit Discharge Compliance Statement required by Standard 10. If not included in
the Stormwater Repor, the lllicit Discharge Compliance Statement must be submitted prior to the discharge of stormwater runoff to
the post-construction best management practices.

2 For some complex projecis, it may not be possible to include the Gonstruction Period Erosion and Sedimentation Control Plan in
the Stormwalter Reporl. In that event, the issuing authority has the discrelion to issue an Order of Conditions that approves the
project and includes a condition requiring the proponent to submit the Construction Period Erosion and Sedimentation Centrol Plan
before commencing any land disturbance activity on the site.
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Massachusetts Department of Environmental Protection
Bureau of Resource Proteclion - Wetlands Program

Checklist for Stormwater Report

B. Stormwater Checklist and Certification

The following checklist is intended to serve as a guide for applicants as to the elements that ordinarily
need to be addressed in a complete Stormwater Report. The checklist is also intended to provide
conservation commissions and other reviewing authorities with a summary of the compongnts necessary
tor a comprehensive Stormwater Report that addresses the ten Stormwater Standards.

Nole: Because slormwaler requirements vary from project to project, it is possible that a complete
Stormwater Report may not include information on some of the subjects specified in the Checklist. If itis
determined that a specific item does not apply to the project under review, please nole that the item is not
applicable (N.A.) and provide the reasons for that determination.

A complete checklist must include the Certification sel forth below signed by the Reglstered Professional
Engineer who prepared the Stormwater Report.

Registered Professional Engineer’s Certification

I have reviewed the Stormwater Report, including the solt evaluation, computations, Long-term Pollution
Prevention Plan, the Construction Period Erosion and Sedimentation Contral Plan (if included), the Long-
term Post-Construction Operation and Maintenance Plan, the Illicit Discharge Compliance Statement (if
included) and the plans showing the stormwater management system, and have delermined that they
have been prepared in accordance with the requirements of the Stormwater Management Standards as
further elaborated by the Massachusatts Stormwater Handbook. | have also determined that the
information presented in the Slormwater Checklist Is accurate and that the information prasented in the
Stormwater Report accurately reflects conditions al the site as of the date of this permit application.

Registered Professional Engineer Block and Signature

%%L 3/7//’1

Signalure and Dale

Checklist

Project Type: s the application for new development, redevelopment, or a mix of new and
redevelopment?

O New development
0 Redevelopment

Mix of New Development and Redevelopment
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Massachusetts Department of Environmental Protection
W‘E Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

LID Measures: Stormwater Standards require LID measures to be considered. Document what
environmentally sensitive design and LID Techniques were considered during the planning and design of
the project:

X No disturbance to any Wetland Resource Areas

[ Site Design Practices (e.g. clustered development, reduced irontage setbacks)
[0 Reduced Impervious Area (Redevelopment Only)

[0 Minimizing disturbance to existing trees and shrubs

[0 LID Site Design Credit Requested:

[ Credit1

[ Credit2

[] Credit 3

Use of “country drainage” versus curb and gutter conveyance and pipe
Bioretention Cells (includes Rain Gardens)

Constructed Stormwater Wellands (includes Gravel Wetlands designs)
Treebox Filter

Water Quality Swale

Grass Channel

O X OOO0O0X

Green Roof
Infiltration Basin

=

Other {describe): T

Standard 1: No New Untreated Discharges

X No new untreated discharges

BJ Oullets have been designed so there is no erosion or scour to wetlands and waters of the
Commonwealth

& Supporting calculations specified in Volume 3 of the Massachusetts Stormwater Handbook included.
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Massachusetts Department of Environmental Protection
\‘\’): Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 2: Peak Rate Attenuation

[ Standard 2 waiver requesled because the project is located in land subject to coastal storm flowage
and stormwater discharge is to a wetland subject to coastal flooding.

[J Evaluation provided to determine whether off-site flooding increases during the 100-year 24-hour
storm.

& Calculations provided to show that post-development peak discharge rates do not exceed pre-
development rates for the 2-year and 10-year 24-hour storms. If evaluation shows that ofi-site
flooding increases during the 100-year 24-hour storm, calculations are also provided to show that
post-development peak discharge rates do not exceed pre-development rates for the 100-year 24-
hour storm.

Standard 3: Recharge

Soil Analysis provided.

B Required Recharge Volume calculation provided.

O Required Recharge volume reduced through use of the LID site Design Credits.

&I Sizing the infiltration, BMPs is based on the following method: Check the method used.

Static (1 Simple Dynamic [0 Dynamic Field'

a

Runoff from all impervious areas at the site discharging to the infiltration BMP.

&

Runoff from all impervious areas at the site is nof discharging to the infiltration BMP and calculations
are provided showing that the drainage area contributing runoff to the infiltration BMPs is sufficient to
generate the required recharge volume.

O

Recharge BMPs have been sized to infilirate the Required Recharge Volume.

X Recharge BMPs have been sized to infiltrate the Required Recharge Volume only ta the maximum
extent practicable for the following reason:

Site is comprised solely of C and D soils and/or bedrock at the land surface
O M.G.L.c. 21E sites pursuant to 310 CMR 40.0000

[0 Solid Waste Landiill pursuant to 310 CMR 19.000

Project is otherwise subject to Stormwater Management Standards only to the maximum extent
practicable.

B Calculations showing that the infiltration BMPs will drain in 72 hours are provided.

[ Property includes a M.G.L. ¢. 21E site or a solid waste landfili and a mounding analysis is included.

' 80% TSS removal is required prior to discharge to infiltration BMP if Dynamic Fisld method is used.
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Massachusetts Department of Environmental Protection
3‘7 Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 3: Recharge (continued)

The infiliration BMP is used to attenuate peak flows during storms greater than or equal to the 10-
year 24-hour storm and separation to seasonal high groundwater is less than 4 feet and a mounding
analysis is provided.

Documentation is provided showing that infiltratlion BMPs do not adversely impact nearby wetland
resource areas.

Standard 4: Water Quality

The Long-Term Pollution Prevention Plan typically includes the following:

Good housekeeping practices;

Provisions for storing materials and waste products inside or under cover;

Vehicle washing controls;

Requirements for routine inspections and maintenance of stormwater BMPs;

Spill prevention and response plans;

Provisions for maintenance of lawns, gardens, and other landscaped areas;

Requirements for storage and use of fertilizers, herbicides, and pesticides;

Pet waste management provisions;

Provisions for operation and management of septic systems;

Provisions for solid waste management;

Snow disposal and plowing plans relative to Wetland Resource Areas;

Winter Road Salt and/or Sand Use and Storage restrictions;

Street sweeping schedules;

Provisions for prevention of illicit discharges 1o the slormwater management system;
Daocumentation thal Stormwater BMPs are designed to provide for shutdown and containment in Lhe
event of a spill or discharges to or near critical areas or from LUHPPL;

Training for staff or personnel involved with implementing Long-Term Pollution Prevention Plan;
List of Emergency contacts for implementing Long-Term Pollution Prevention Plan.

® & & 2 & @® @ 5 & ® 2 B 0 b @

D * @

A Long-Term Pollution Prevention Plan is attached to Stormwater Report and is included as an
attachment to the Wetllands Notice of Intent.

Treatment BMPs subject to the 44% TSS removal pretreatment requirement and the one inch rule for
calculating the water quality volume are included, and discharge:

O

O is within the Zone Il or Interim Wellhead Protection Area

(] is near or to other critical areas

[ is within soils with a rapid infiltration rate {greater than 2.4 inches per hour)
[] involves runoff from land uses with higher potential pollutant loads.

The Required Water Quality Volume is reduced through use of the LID site Design Credits.

® O

Calculations documenting that the treatment train meets the 80% TSS removal requirement and, if
applicable, the 44% T3S removal pretreatment requirement, are provided.
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Massachusetts Department of Environmental Protection
K Bureau of Resource Protection - Wetlands Program
\

Checklist for Stormwater Report

Checklist (continued)

Standard 4: Water Quality (continued)
The BMP is sized (and calculations provided) based on:

B The 2" or 1" Water Quality Volume or

O The equivalent flow rate associated with the Water Quality Volume and documentation is
provided showing that the BMP treats the required water quality volume.

O The applicant proposes to use proprietary BMPs, and documentation supporting use of proprietary
BMP and proposed TSS removal rate is provided, This documentation may be in the form of the
propriety BMP checklist found in Volume 2, Chapter 4 of the Massachusetts Stormwater Handbook
and submitting copies of the TARP Report, STEP Report, and/or other third party siudies verifying
performance of the proprietary BMPs.

[0 A TMDL exists that indicates a need to reduce pollutants other than TSS and documentation showing
that the BMPs selected are consistent with the TMDL is provided.

Standard 5: Land Uses With Higher Potential Pollutant Loads (LUHPPLs)

0 The NPDES Multi-Sector General Permit covers the land use and the Stormwater Pollution
Prevention Plan (SWPPP) has been included with the Stormwater Report.
The NPDES Multi-Sector General Permit covers the land use and the SWPPP wili be submitted prior
to the discharge of stormwater to the post-construction stormwater BMPs.

O
X1 The NPDES Multi-Sector General Permit does not cover the land use.
[0 LUHPPLs are located at the site and industry specific source control and pollution prevention

measures have been proposed to reduce or eliminate the exposure of LUHPPLs to rain, snow, snow
melt and runoff, and been included in the long term Pollution Prevention Plan.

a

All exposure has been eliminated.

O

All exposure has not been eliminated and all BMPs selected are on MassDEP LUHPPL list.

[ The LUHPPL has the potential to generate runoff with moderate to higher concentrations of oil and
grease (e.g. all parking lots with >1000 vehicle trips per day) and the treaiment train includes an oil
grit separator, a filtering bioretention area, a sand filter or equivalent.

Standard 6: Critical Areas

(] The discharge is near or to a critical area and the treatment train includes only BMPs that MassDEP
has approved for stormwater discharges {o or near that particular class of critical area.

[0 Critical areas and BMPs are identified in the Stormwater Report.
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Massachusetts Department of Environmental Protection
\‘%‘ Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 7: Redevelopments and Other Projects Subject to the Standards only to the maximum

exient practicable

X The project is subject to the Stormwater Management Standards only to the maximum Extent
Practicable as a:

Limited Project

Small Residential Projects: 5-9 single family houses or 5-9 units in a multi-family development
provided there is no discharge that may potentially affect a critical area.

Small Residential Projects: 2-4 single family houses or 2-4 units in a multi-family development
with a discharge to a critical area

Marina and/or boatyard provided the hull painting, service and maintenance areas are protected
from exposure to rain, snow, snow melt and runoff

Bike Path and/or Foot Path

Redevelopment Project

X OO O8 00

Redevelopment portion of mix of new and redevelopment.

[ cCertain standards are not fully met (Standard No. 1, 8, 9, and 10 must always be fully met} and an
explanation of why these standards are not met is contained in the Stormwater Report.

[ The project involves redevelopment and a description of all measures that have been taken lo
improve existing conditions is provided in the Stormwater Report. The redevelopment checklist found
in Volume 2 Chapter 3 of the Massachusetts Stormwater Handbook may be used to document that
the proposed stormwater management system (a) complies with Standards 2, 3 and the pretreatment
and structural BMP requirements of Standards 4-6 to the maximum extent practicable and (b}
improves existing conditions.

Standard 8: Construction Period Pollution Preventien and Erosion and Sedimentation Control

A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan must include the
following information:

Narrative;

Construction Period Operation and Maintenance Plan;

Names of Persons or Entity Responsible for Plan Compliance;
Construction Period Pollution Prevention Msasures;

Erosion and Sedimentation Contro! Plan Drawings;

Detail drawings and specifications for erosion control BMPs, including sizing calculations;
Vegetation Planning;

Site Development Plan;

Construction Sequencing Plan;

Sequencing of Erosion and Sedimentation Controls;

Operation and Maintenance of Erosion and Sedimentation Controls;
Inspection Schedule;

Maintenance Schedule;

Inspection and Maintenance Log Form.

[0 A Construction Period Pollution Prevention and Erosion and Sedimentation Conlrol Plan containing
the information set forth above has been included in the Stormwater Report.

swecheck MeadowbrookManor.doc » 04/01/08 Stormwater Report Checklist » Page 7 of 8



Massachusetts Department of Environmental Protection
Bureau of Resource Protection - Wetlands Program

Checklist for Stormwater Report

Checklist (continued)

Standard 8: Construction Period Pollution Prevention and Erosion and Sedimentation Control
(continued)

O The project is highly complex and information is included in the Stormwater Report that explains why
it is not possible to submit the Construction Period Pollution Prevention and Erosion and
Sedimentation Control Plan with the application. A Construction Period Pollution Prevention and
Erosion and Sedimentation Control has not been included in the Stormwater Report but will be
submitted before land disturbance begins.

O The project is not covered by a NPDES Construction General Permit.

[ The project is covered by a NPDES Construction General Permit and a copy of the SWPPP is in the
Stormwater Report.

B The project is covered by a NPDES Construction General Permit but no SWPPP been submitted.
The SWPPP will be submitted BEFORE land disturbance begins.

Standard 9: Operation and Maintenance Plan

The Post Construction Operation and Maintenance Plan is included in the Stormwater Report and
includes the following information:

(X Name of the stormwater management system owners;

Bd Party responsible for operation and maintenance;

B Schedule for implementation of routine and non-routine maintenance tasks;
Plan showing the location of all stormwater BMPs maintenance access areas;
O Description and delineation of public safety fealures;

O Estimated operation and maintenance budget; and

X Operation and Maintenance Log Form.

[X] The responsible party is not the owner of the parcel where the BMP is located and the Stormwater
Report includes the following submissions:

A copy of the legal instrument {deed, homeowner’s association, utility trust or other legal entity)
that establishes the terms of and legal responsibility for the operation and maintenance of the
project site stormwater BMPs;

A plan and easement deed that allows site access for the legal entity to operate and maintain
BMP functions,

Standard 10: Prohibition of lilicit Discharges
O The Long-Term Pollution Prevention Plan includes measures to prevent illicit discharges;

[ An llicit Discharge Compliance Statement is attached:

B NO lllicit Discharge Compliance Statement is attached but will be submilted prior fo the discharge of
any stormwater 1o post-construction BMPs,

sweheck MeadowbrockManor.doc « 04/01/08 Stormwaler Report Checkiist + Page 8 of B



APPENDIX 4

RECHARGE TO GROUNDWATER



The prescribed stormwater runoff volume to be recharged to groundwater has been determined by
using the method described in the Massachusetts DEP Stormwater Policy Handbook. The amount of
recharge volume is related to the soil type as identified from site exploration and the total net increase
in impervious area for re-development and is defined in the following table:

Hydrologic Group Yolume to Recharge (x Total Impervious Area)
A 0.60 inches of runoff
B 0.35 inches of runoff
C 0.25 inches of runoff
D waived

Existing Impervious Area: Catchment “P1, P2 & P3”

Roof Top: 3,751 SqFt
Pavement: 6,795 SqgFt
Total Impervious Area 10,546 SqFt

Proposed Impervious Area: Catchment “P1, P2 & P3”

Roof Top: 7,351 SqFt
Pavement: 15.775 SqFt
Total Impervious Area 23,126 SqFt

Net Increase in Impervious Area Calculations:
23,126 - 10,546 SqFt = 12,580 SqFt

Recharge Calculation:

Recharge = Impervious Area x 0.25 inches

12,580 SgFt x 0.25 inches

It

262 Cubic Feet of Runoff (Redevelopment)

A minimum storage volume to 550.5 cubic feet has been provided in detention pond “1P”
below elevation 392.35". The volume of water will infiltrate recharging the groundwater in
less than 72 hours.



APPENDIX 5

REMOVAL OF 80% TSS



The runoff volume to be treated for water quality is calculated as 0.5 inches of runoff times the total
impervious area of the post-development project site.

Volume Requiring Treatment:
Impervious Area: 23,126 SqFt  (From Above)
Volume = 23,126 SqFt x 0.5 inches

965 Cubic Feet

The 80% removal standard is assumed to be met by providing best management practices (BMPs).
The State DEP has developed effective removal rates for typical BMPs. The removal rates for BMPs
utilized in the project are indicated below:

BMP TSS
Removal Rate

Infiltration Basin with Water Quality Swale Pretrecatment 80%

The proposed BMP provides treatment to a minimum of 80% of the required water quality volume.
The removal rate and treatment method for each sub-catchment area is summarized in the following
table. This table shows that the minimum goal of 80% reduction is met for all sub-catchment areas.

Site TSS Treatment

Sub-basin BMP Removal Rate

iP Infiltration Basin 80% Removal

Averaging of removal rates is acceptable when all discharges are within the same sub-basin,
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APPENDIX 6

OPERATION/MAINTENANCE PLAN



OPERATION/MAINTENANCE PLAN
MEADOWBROOK MANOR, GRAFTON, MASSACHUSETTS

This plan has been designed to address both the construction and post-development operation and
maintenance of the stormwater management controls for the commercial building. The plan addresses
and identifies the following areas:

= Stormwater Management System Owner
= Party Responsible for Operation/Maintenance
= Schedule for Inspection and Maintenance
= Rouline and Non-Routine Maintenance Tasks

Stormwater Management System Owner

The Home Owner’s Association will maintain ownership of the stormwater management system.

Party Responsible For Operation/Maintenance

The developer/general contractor will be responsible for the operation and maintenance of the
stormwater management system until acceptance by the Town. After acceptance, the Home Owner’s
Association will be responsible for the operation and maintenance of the stormwater management
systemn.

Schedule For Inspection And Maintenance

The inspection schedule and maintenance requirements lor each structural BMP utilized in the site
stormwater management system is indicated below:

Grassed Swales: Grassed swales shall be mowed regularly and kept free of debris.
Stressed vegetation shall be re-seeded when coverage is less than 80%.
Inspection/removal of sediment accumulation shall be performed semi-annually.

Detention Basins: Detention basins should be inspected at least once per year to ensure
that the basin is operating as intended. Inspections should be conducted during wet

weather to determine is the basin is meeting the targeted detention times.

Routine And Non-Routine Maintenance Tasks

Routine and non-routine maintenance tasks for each structural BMP utilized are outlined below:

Detention Basins: Remove and properly dispose of all sediment and hydrocarbons in
accordance with local, state, and federal guidelines and regulations. Sediment should be
removed from the basin as necessary, and at least once every 10 years.



APPENDIX 7

SUPPORTING TABLES AND COMPUTATIONS



18-102_Meadowbrook_PROP Revised 5.8.19  Type lll 24-hr 100 year Grafton Rainfall=8.35"

Prepared by S. Bressette Printed 5/13/19
HydroCAD® 10.00-20 s/n 03092 © 2017 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond 1P:

Elevation Surface Horizontal Siorage
{feet) {sqg-ft} {sq-ft) {cubic-feet)
392.00 1,105 1,105 0
392.10 1,367 1,367 124
392.20 1,629 1,629 273
392.30 1,891 1,891 449 .
392,40 2,153 2,153 g5z ) 550:5 @ 392.35
392.50 2418 2,415 880
392.60 2,677 2,677 1,135
392.70 2,939 2,939 1,415
392.80 3,201 3,201 1,722
392.90 3,463 3,463 2,056
393.00 3,725 3,725 2,415
393.10 3,803 3,803 2,791
393.20 3,881 3,881 3,176
393.30 3,959 3,959 3,568
393.40 4,037 4,037 3,967
393.50 4115 4,115 4,375
393.60 4,193 4,193 4,790
393.70 4,271 4,271 5,214
393.80 4,349 4,349 5,645
393.90 4,427 4,427 6,083
394.00 4,505 4,505 6,530
394.10 4,581 4,581 6,984
394.20 4,657 4,657 7,446
394.30 4,732 4,732 7,916
394.40 4,808 4,808 8,393
394.50 4,884 4,884 8,877
394.60 4,960 4,960 9,369
394.70 5,036 5,036 9,869
394.80 5111 5,111 10,377
394.90 5,187 5,187 10,891
395.00 5,263 5,263 11,414
395.10 5,352 5,352 11,945
395.20 5441 5,441 12,484
395.30 5,530 5,530 13,033
395.40 5,619 5,619 13,590
395.50 5,708 5,708 14,157
395.60 5,797 5,797 14,732
395.70 5,886 5,886 15,316
395.80 5,975 5,975 15,909
395.90 6,064 6,064 16,511
396.00 6,153 6,153 17,122
396.10 6,244 6,244 17,742
396.20 6,335 6,335 18,371
396.30 6,427 6,427 19,009
396.40 6,518 6,518 19,656

396.50 6,609 6,609 20,313



18-102_Meadowbrook PROP Revised 5.8.19 Type Il 24-hr 100 year Grafton Rainfall=8.35"

Prepared by S. Bressette Printed 5/13/19
HydroCAD® 10.00-20 s/n 03092 © 2017 HydroCAD Soflware Solutions Li.C

Hydrograph for Pond 1P:

Time Inflow Storage Elevation Outflow Discarded Primary Secondary
{hours) (cis) {cubic-feet) {feet) (cis} (cis) {cis) {cfs)
5.00 0.00 0 392.00 0.00 0.00 0.00 0.00
6.50 0.06 88 392.07 0.01 0.01 0.00 0.00
8.00 0.26 789 392.46 0.11 0.01 0.10 0.00
9.50 0.73 1,705 392.79 0.49 0.01 0.48 0.00
11.00 1.76 3,602 393.33 1.19 0.02 1.18 0.00
12.50 10.40 13,869 395.45 17.46 0.02 17.44 0.00
14.00 2.12 7,158 394.14 2.28 0.02 2.26 0.00
15.50 1.36 5,588 393.79 1.79 0.02 1.78 0.00
17.00 0.89 3,520 393.29 1.12 0.02 111 0.00
18.50 0.63 2,475 393.02 0.76 0.01 0.74 0.00
20.00 0.54 1,987 392.88 0.61 0.01 0.60 0.00
21.50 0.47 1,732 392.80 0.50 0.01 0.49 0.00
23.00 0.40 1,579 392.75 0.43 0.01 0.42 0.00
24.50 0.00 1,042 392,56 0.24 0.01 0.23 0.00
26,00 0.00 600 392.38 0.02 0.01 0.01 0.00
27.50 0.00 541 392.35 0.01 0.01 0.00 0.00
29.00 0.00 499 392.33 0.01 0.01 0.00 0.00
30.50 0.00 458 392.30 0.01 0.01 0.00 0.00
32.00 0.00 418 392.28 0.01 0.01 0.00 0.00
33.50 0.00 380 392.26 0.01 0.01 0.00 0.00
35.00 0.00 342 392.24 0.01 0.01 0.00 0.00
36.50 0.00 306 392.22 0.01 0.01 0.00 0.00
38.00 0.00 271 382.20 0.01 0.01 0.00 0.00
39.50 0.00 237 392.18 0.01 0.01 0.00 0.00
41.00 0.00 204 392.16 0.01 0.01 0.00 0.00
42.50 0.00 172 392.13 0.01 0.01 0.00 0.00
44,00 0.00 142 392,11 0.01 0.01 0.00 0.00
45.50 0.00 113 392.09 0.01 0.01 0.00 0.00
47.00 0.00 85 392.07 0.01 0.01 0.00 0.00
48.50 0.00 58 392.05 0.00 0.00 0.00 0.00
50.00 0.00 36 392.03 0.00 0.00 0.00 0.00
51.50 0.00 22 392.02 0.00 0.00 0.00 0.00
53.00 0.00 13 392.01 0.00 0.00 0.00 0.00
54.50 0.00 8 392.01 0.00 0.00 0.00 0.00
56.00 0.00 5 392.00 0.00 0.00 0.00 0.00
57.50 0.00 3 392.00 0.00 0.00 0.00 0.00
59.00 0.00 2 392.00 0.00 0.00 0.00 0.00
60.50 0.00 1 392.00 0.00 0.00 0.00 0.00
62.00 0.00 1 392.00 0.00 0.00 0.00 0.00
63.50 0.00 0 392.00 0.00 0.00 0.00 0.00
65.00 0.00 0 392.00 0.00 0.00 0.00 0.00
66.50 0.00 0 392.00 0.00 0.00 0.00 0.00
68.00 0.00 0 392.00 0.00 0.00 0.00 0.00
69.50 0.00 ¥ 392.00 0.00 0.00 0.00 0.00
71.00 0.00 d] 392.00 0.00 0.00 0.00 0.00
72.50 0.00 0 392.00 0.00 0.00 0.00 0.00
74.00 0.00 0 392.00 0.00 0.00 0.00 0.00
75.50 0.00 0 392.00 0.00 0.00 0.00 0.00
77.00 0.00 0 392.00 0.00 0.00 0.00 0.00
78.50 0.00 0 392.00 0.00 0.00 0.00 0.00
80.00 0.00 0 392.00 0.00 0.00 0.00 0.00
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EXHIBIT 1

NRCS SOIL SURVEY & OTHER SOIL DATA
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Soil Map—Worcester County, Massachusetts, Southem Part

Map Unit Legend

Map Unit Symhbol Map Unit Name Acres in AOi Parcant of AO]
1 | Water 0.3 0.0% |
: f -
52A | Freetown muck, 0 to 1 percent 75.5 10.8%
: slopes
| 1 i |
718 Ridgebury fine sandy loam, 3 18.5 2.7%
{o 8 percent slopes,
extremely stony
T3A Whitman fine sandy loam, I to I 18.5 2.T%
3 percent slopes, extremnely
stony
I - I
102C Chatfield-Hollis-Rock outcrop 6.1 0.5% |
complex, 0 to 15 percent
slopes
102 Chatfield-Hollis-Rock outcrop 7.0 1.0% |
complex, 15 to 35 percent
| slopes
245C | Hinckley loamy sand, 8 o 15 237 3.4%
percent slopes
2548 | Merrimac fine sandy loam, 3 to 18.3] 2.6%
8 percent slopes
058 | Paxton fine sandy loam, 310 8 44.4 6.4%
percent slopes
305C Paxton fine sandy loam, 8 to 101.9 | 14.6%
15 percent slopes
{ |
307C Paxton fine sandy loam, 8 to 67.9 9.7%
15 percent slopes, extremely
stony
307E 'Paxton fine sandy loam, 15 to 71.9 10.3% |
35 percent slopes, exiremely
stony
3104 Woodbridge fine sandy loam, 0 0.3 0.0%
to 3 percent slopes [
i ! ! [
3108 Woodbridge fine sandy loam, 3 194.9 28.0%
to 8 percent slopes
3128 Woodbridge fine sandy loam, 0 14.8 2.1%
to 8 percent slopes,
extremely stony
4228 rCanu:m fine sandy loam, O to & 129 1.9%
percent slopes, exiremely
slony |
1- 1 g {
422C Canton fine sandy loam, 8 (o 43 0.6%
15 percent slopes, extremely !
stony
! |
651 'Udorthents, smoothed 153 | 22%
[Totals for Area of Interest 696.4 100.0%
us Natural Resources Web Soil Survey 1/29/2019
Conservation Service National Cooperative Soil Survey Page 3 of 3



Map Unit Description: Woodbridge fine sandy loam, 3 to 8 percent slopes-—\Worcester County,
Massachusetts, Southern Part

Worcester County, Massachusetts, Southern Part

310B—Woodbridge fine sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2t2ql
Elevation: 01to 1,470 feet
Mean annual precipitation; 36 to 71 inches
Mean annual air temperature: 38 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Woodbridge, fine sandy loam, and similar soils: 82 percent
Minor components: 18 percent
Estimates are based on observalions, descriptions, and transects of
the mapunit.

Description of Woodbridge, Fine Sandy Loam

Setting
Landform: Hills, drumlins, ground moraines

Landform position (two-dimensional): Backslope, footslope, summit

Landform position (three-dimensional); Side slope

Down-slope shape: Concave

Across-siope shape: Linear

Parent material: Coarse-loamy lodgment till derived from gneiss,
granite, and/or schist

Typical profile
Ap - 0to 7 inches: fine sandy loam
Bw1 - 7 fo 18 inches: fine sandy loam
Bw2 - 18 to 30 inches: fine sandy loam
Cd - 30 to 65 inches: gravelly fine sandy loam

Properties and qualities
Slope: 3 to 8 percent
Depth fo restrictive feature: 20 to 39 inches to densic material
Natural drainage class: Moderately well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit walter (Ksat). Very
low to moderately low (0.00 to 0.14 in/hr)
Depth to water table: About 18 to 30 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline (0.0 fo 1.9 mmhos/cm)
Available waler storage in profile; Low (about 3.6 inches)

Interpretive groups
Land capability classification (irmgated): None specified
Land capability classification {nonirrigated): 2w
Hydrologic Soil Group: CID

us Natural Rescurces Web Soll Survey
Conservation Service National Cocperalive Soll Survey

112912019
Page 1of 2



Map Unit Description: Woodbridge fine sandy loam, 3 to 8 percent slopes-—~Worcester County,
Massachuselts, Southem Part

Hydric soil rating: No

Minor Components
Paxton

Percent of map unit: 10 percent

Landform: Hills, ground moraines, drumlins

Landform position (two-dimensional): Summit, shoulder, backslope

Landform position (three-dimensional): Side slope, crest, nose
slope

Down-slope shape: Convex, linear

Across-slope shape: Convex

Hydric soil rating: No

Ridgebury

Percent of map unit: 8 percent

Landforrn; Ground moraines, depressions, drainageways, hills

Landform position (two-dimensional): Toeslope, backslope,
footslope

Landform position (three-dimensional): Base slope, head slope, dip

Down-slope shape. Concave

Across-slope shape: Concave

Hydric soil rating: Yes

Data Source Information

Soil Survey Area: Worcester County, Massachusetts, Southern Part
Survey Area Data: Version 11, Sep 11, 2018

US|

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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